THts research was undertaken to determine the action of sweet substances on the diastatic activity of saliva, both as regards the secretion of ptyalin, and its activity when produced.
The estimation of the diastatic activity was carried out by a modification of Wohlgemuth's method.
In a series of twelve test-tubes the diluted filtered saliva was added to a 0-9 % solution of sodium chloride according to the following table, each test-tube thus containing 1 cc. of liquid.
Test-tube cc. diluted saliva cc. 0-9 % NaCl 1 To each tube was then added 2 cc. of 0-1 % solution of starch. Soluble starch was used; the solution was free from chloride and neutral to litmus. The set of tubes was then put into an incubator for 30 minutes. The temperature of incubation was as a rule 380, but in various experiments there were slight variations above and below this.
After incubation the tubes were cooled by transference for 3 minutes to water at the temperature of the laboratory. To each tube was then added one drop of a N/50 solution of iodine.
Instead of taking the achromic point as a measure-of diastatic activity it was found more convenient to make a series of standard colours ranging from blue through purple, red-purple, red-brown to yellow, and by comparison of the experimental colours with those of a standard, to plot a graph for the diastatic activity. The preparation of the standard colours was difficult, as it was not easy to match the exact tint, and when this was done, often after a few days it was found that a precipitate had appeared, or that the colour had faded. Mixtures of the following solutions were found to be most satisfactory: methylene blue, Uffelmann's reagent, magenta, carbol fuchsin and Bismarck brown. The exact strength and proportion of each solution cannot be given, as in each case it was a matter of repeated trial, adding first a little of one and then a little of another until a match was obtained to the colours produced by iodine on partially digested starch at different stages. The colours were as follows: 
Graph 16. Saccharin
The numbers on the base lines are those of the series of tubes.
Since the experiments were comparative no determinations of the PH were made. It is assumed that in each experiment it was the same for the normal and stimulated saliva, as the substances used were as far as possible pure. In any case the dilution was so great that a slight variation in the PH would make very little difference. In graph 1 it will be seen that the starch in the tube containing the smallest amount of normal saliva has undergone no digestion, while the corresponding tube of saliva after cane sugar shows considerable digestion. In each series the amount of digestion increases with increasing quantities of saliva, but in the S set digestion is complete in tube 7 and the following tubes, and presumably with a larger quantity of starch the curve would continue its upward direction, while in the N set, tube 2 with greatest digestion is only equivalent to tube 11 of the S set. A similar result is seen in graph 2.
From these graphs it is seen that cane sugar in the mouth has a very definite accelerator action on the saliva produced.
In order to determine whether this increase in activity was due to an increase in the quantity of ptyalin, or to an activating effect of the sugar upon it when produced, some normal saliva was collected in the usual way; of this 1 cc. was made up to 100 cc. with distilled water, and 1 cc. was made up to 100 cc. with 10 % cane sugar solution. The result is shown in graph 3.
From this it is seen that the presence of cane sugar increases the activity of ptyalin.
Maltose (graph 4) was found also to accelerate the action of saliva. In order to determine whether this was due to activation of the ptyalin, 1 cc. of the maltose saliva was made up to 100 cc. with 10 % maltose solution. The effect, as seen in graph 5, was to depress the action, and therefore the stimulating effect of maltose in the mouth must be due to a greater secretion of ptyalin.
The results of lactose in the mouth are shown in graphs 6 and 7; it appears to have an inhibitory action on saliva. In the next experiment 1 cc. of normal saliva was made up to 100 cc. with 10 % lactose solution, and the activity of this solution was compared with that of the normal saliva made up with saline in the usual way. The result is recorded in graph 8, from which it appears that the presence of lactose in solution enhances the activity of ptyalin. The result of a further confirmatory experiment is shown in graph 9.
Glucose in the mouth also has an inhibitory effect (graph 10).
In graph 11 the result of a comparison between normal, cane sugar, and glucose saliva is shown. The inhibitory effect of glucose was also determined by making up 1 cc. of the cane sugar saliva to 100 cc. with 10 % glucose solution. The graph shows the very marked inhibitory action of glucose. Fructose in the mouth has a depressing effect, and that this is due mainly, if not entirely, to an inhibition of the ptyalin is seen from graph 12, which shows the result of making up 1 cc. of normal saliva with 10 % fructose solution, in which case there is practically no digestion at all. Galactose seems to have very little effect, though its presence in solution slightly increases the activity of ptyalin (graph 13).
Glycerol (graph 14) in the mouth has a retarding influence. Saccharin, of which the sodium salt was used, has an activating effect (graphs 15 and 16).
SUMMARY.
From these experiments it is apparent that when various substances are taken into the mouth two effects have to be considered:
(1) an increase or decrease in the quantity, or possibly the quality, of the ptyalin secreted, (2) a stimulating or depressing action on the enzyme produced by the substance being tested.
Of the substances examined, cane sugar and saccharin in the mouth appear to have the most marked effect in producing a very active saliva. In the case of cane sugar this is largely, if not entirely, due to its stimulating action on the ptyalin.
The behaviour of maltose and lactose is interesting; while maltose increases the quantity of ptyalin produced, its presence depresses the activity of the enzyme. Lactose, on the other hand, tends to inhibit the production of ptyalin, but enhances its activity.
Of the monosaccharides glucose and fructose both lower the activity of saliva, and in each case it is largely due to the depressing action of the sugar on ptyalin.
Further investigations on the same lines are proposed.
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